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Title: Emergency Location of Wireless Call Originators 

Technical Field: 

This invention relates to the location of originators of wireless calls 
using systems such as the Global Positioning System. 

Problem: 

The use of the Global Positioning System for locating automobiles 
has become widespread as a means of helping drivers to find a 
destination. More recently, it has been recognized that for a car occupant's 
making an emergency call, such as a "911" call, it can be especially useful 
to be able to provide the Emergency Service Bureau with information 
concerning the present location of the car. People who make emergency 
calls frequently do not know exactly where they are. It has therefore been 
proposed that eventually, most cars should be equipped with facilities for 
providing an Emergency Bureau with their location when they make a 
"911" call. The problem with this arrangement is that it does not take full 
advantage of the capabilities of Global Positioning Service. 
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Solution: 

Applicants have studied this problem, and have recognized that 
while the location of a car that is originating a "911" call is useful if the car 
is moving, especially if the car is moving rapidly, such information is 
quickly out-of-date. 

This problem is solved, and an advance is made over the teachings 
of the prior art in accordance with this invention, wherein the location of 
a car is tracked so that if the car is moving, an up-to-date location and an 
indication of a path is received at the Emergency Service Bureau ("Point 
of Presence"). 

In accordance with one feature of Applicants' invention, in order to 
conserve GPS resources, a car is not continuously tracked if it is not 
moving. 

In accordance with another feature of Applicants' invention, a 
special code "911" call is automatically made if a disabling system is not 
energized when a car is started. Advantageously, if the car is being stolen, 
its location is automatically received by the Emergency Service Bureau, 
and this location is updated to follow the car. 
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Brief Description of the Drawing(s): 

Figure 1 is a block diagram illustrating the operation of a 
system for locating automobiles; and 

Figure 2 is a flow diagram illustrating the operation of 
Applicants' invention. 

Detailed Description: 

Figure 1 is a block diagram illustrating the operation of apparatus 
for locating a mobile station that has dialed a "911" call. Mobile Station (1) 
is connected by a radio channel to one of several cell sites (2), . . . (3), 
which are connected to a Mobile Communication Switch (4). This Mobile 
Communication Switch is connected to the Public Switched Telephone 
Network (PSTN) for accessing land based Stations (6), . . . (7), or an E 911 
Point of Presence (8), an Emergency Bureau. Public switched telephone 
network (5) is also connected to another Mobile Communications Switch 
(10) which is connected to other cell sites, such as cell site (11), which in 
turn are connected to other mobile stations, such as Mobile Station (12). A 
Mobile Station (1) makes a "911 " call. The E 911 Point of Presence (8) 
sends a signal to the mobile station requesting the mobile station (1) to 
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take a location measurement. 

Techniques for taking a location measurement based on the use of 
Global Positioning Satellites (GPS) (20) are weU known and constantly 
evolving. These techniques include simple GPS measurements and 
O 5 differential GPS measurements. This disclosure simply assumes that any 

a 

W available location measurement technique is used, preferably, the one that 

Q . 

jl achieves the best resolution with the available equipment. 
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In accordance with Applicants' invention, the mobile station makes 
repeated measurements of its location so that if the mobile station is 
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O io moving, it can be tracked at the E 911 Point of Presence. 
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Figure 2 is a flow diagram illustrating the operation of Applicants' 
invention, and several features of this invention. The Mobile Station (MS) 
dials "911", Action Block (201). The Mobile Station is connected to the E 
911 Point of Presence (POP), Action Block (203). The POP sends a GPS 
is location request, Action Block (205). The MS and/ or the cell sites, perform 
a location measurement, Action Block (207). The coordinates of the 
location of the MS are sent to the POP, Action Block (211). The POP then 
times for a first interval, Action Block (213). Following a time-out, Action 
Block (215), the POP sends a new location request. A new measurement 
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is taken, and this new measurement is sent to the POP, Action Block (219). 



The POP tests whether this location is the . same as the previously 



measured location, Test (221). If not, then Action Block (213) is re-entered 



so that after another time-out of the first interval, another measurement 
q 5 will be taken. If the present measurement is the same as the previous 
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m measurement, then Action Block (223) is entered to time for a second 
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j£ interval longer than the first interval. Following the time-out of this 

in 

" second interval, Action Block (217) is re-entered, and a new location 

O 

III request is sent. Thus, there are two different time intervals, a shorter time 
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P 10 interval in case the mobile is moving, and a longer time interval in case the 
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mobile is stopped. If the mobile moves after having been stopped, a 
shorter time interval is used again. This technique is especially helpful if 



the location measurement requires the use of cell site resources. 

In accordance with one application of Applicants' invention, an 
15 automobile is equipped with an instrument which, if not disabled, will, in 

response to the car being started, Action Block (241), dial "911" plus a 
special code, Action Block (243). Thereafter, Action Block (203) is entered, 
and the mobile is effectively traced until the car is apprehended. 

The above description is of one preferred embodiment of 
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Applicants' invention. Other embodiments will be apparent to those of 
ordinary skills in the art, without departing from the scope of the 
invention. The invention is only limited by the attached Claims. 



